Aim: This study investigated the occupational health risk factors among nurses who work in public hospital surgical units. Background: Nursing has a significant place in healthcare systems around the world. Surgical units are environments with certain risks, especially because of the possibility of exposure to various chemical, biologic or physical hazards. Methods: This study was conducted with 229 nurses who were working in the 11 surgery units of a big university hospital. In this cross-sectional study, a personal information form and an occupational risk factors scale were administered to respondents. We performed factor and reliability analyses for the scale; the overall reliability of the 41 items was a = 0.924, and the factor analysis found the scale was feasible. Results: Biologic and psychological risk factor levels were found to be high. Physical, chemical, ergonomic and radiation risk factor levels were moderate. The general occupational risk factor score was moderate. Nurses working night duty were confronted with physical and psychological risk factors at a higher rate compared with those working in the daytime. Conclusion: Reported occupational health problems by nurses were correlated with the descriptive properties of the nurses including age, sex, marital status, education level, working hours, mode of working and status of occupational health and safety training. Implications for nursing: Nurses experience different occupational risks. If these risks are identified, healthier working environments can be provided to the nurses by taking necessary precautions. Implications for social policy: The health care provided by nurses who work in a healthy environment would be more efficient and of better quality, which will result in better economic and social outcomes for individual and communities.
Background
Worldwide, healthcare institutions are considered to have significant levels of occupational accidents and occupational risks. Historically, healthcare workers have been exposed to numerous different occupational risks, and this risk exposure remains high today (Kunaviktikul et al. 2015; Ndejjo et al. 2015; Smith et al. 2013) . In recent years, scientific and technical developments in the healthcare sector have occurred globally and at an unprecedented pace. This has highlighted health care as a key sector that carries significant occupational health and safety risks. Healthcare professionals and others who work in the sector must practice their professions in an environment that often includes exhausting working conditions, variable work settings, long working hours, intensive stress and various risks (Behroozy & Keegel 2014; Labrague et al. 2017; Lo et al. 2011; Turci et al. 2011; Vafaeenasab et al. 2015; Yoshida et al. 2013) . Nurses' work is generally considered to focus on providing services to patients and individuals who need health care (Elsous et al. 2017; Zhou et al. 2015) . This means that the operations of healthcare institutions are directed to patient satisfaction rather than to the requirements of healthcare workers. A safe workplace and safe employment are important for all workers, including healthcare workers. The International Council of Nurses (ICN) highlighted this in their 2006 theme on a safe workplace and safe employment and focused their 2007 theme on positive application in the workplace (ICN 2015) .
All employees are exposed to various risks in the workplace. Uncontrolled poor working conditions can increase these risk factors. Although all workplaces have different health risk factors, which are more prominent in some sectors, such as health than others. Globally, nurses are a significant element of the healthcare team and are members of a high-risk profession. A healthy workplace is important for nurses, but also for the patients in their care. Healthcare services provided by nurses who work in a healthy environment positively affect the health and quality of life of the recipients of their care. Previous studies have shown that nurses are confronted with various hazards, physical (noise, populous, air conditioning, etc.), chemical (formaldehyde, ethylene oxide, etc.), biological (fungi, viruses, etc.), psychological (mobbing, stress, burnout, etc.) and ergonomic (waist, extremities, back pain etc.), as well as risk factors related to radiation and other health problems (Gorman et al. 2013) . The surgical environment is a high-risk arena for nurses because of the possibility of infection, injury and exposure to some dangerous substances such as anaesthetics, chemicals or genotoxic agents. Surgical units are also busy creating psychological risk factors for nurses who work in crowded teams, stand for long periods, have to make decisions rapidly, are required to use newly developed techniques and medical equipment and are continuously confronted with life-threatening, acute conditions.
Aim of study
This study aimed to identify workplace-based environmental risk factors encountered by nurses who work in the surgical units of a university hospital. In addition, we investigated whether these risk factors varied in relation to the nurses demographic characteristics.
Methods

Sample and setting
The cross-sectional study targeted nurses who worked in the surgical units of a university hospital. We determined a required sample size of n = 219 with % 95 confidence level and AE%5 margin of error among a total of 510 nurses working in these units using electronic sample size calculator Epi Info for Windows Version 7.2 (Epi Info 2017). We distributed questionnaires to 242 nurses in total, distributed across 11 departments of the hospital (Table 2) . Responses were received from 229, a response rate of 95%.
Ethical approvals
Written approvals for the study were obtained from the ethics committee of Istanbul University and the management board of the related university hospital (approval number: 755, Date: 02.07.2013). Ethical principles were complied with according to World Medical Association Declaration of Helsinki (World Medical Association 2008) . Informed consent was obtained from all participants included in the study (Emanuel et al. 2004 ).
Data collection
We developed a questionnaire covering participants' personal characteristics and risk factors. The questionnaire comprised 10 multiple-choice questions prepared by the researchers for the purpose of this study. Questionnaires were completed by nurses; however, the researchers were present to respond to any queries from the nurses. The authors also developed an occupational risk factors scale to evaluate risk factors that might be encountered by nurses working in surgical units, based on relevant literature and the opinion of an expert in the subject. The scale comprised 41 items with responses on a five-point Likert scale. We performed factor and reliability analyses for the scale; the overall reliability of the 41 items was a = 0.924, and the factor analysis found the scale was feasible. We also performed Kaiser-Meyer-Olkin (KMO) and Bartlett analyses, obtaining a KMO value of 0.868 and a Bartlett value below 0.05. As a result of the factor analysis, six factors with a total variance of 69.25% were generated ( Table 1 ). The respondents were asked to state their opinions for each statement on the scale by choosing one of the five response options: I definitely agree (5), I agree (4), I am uncertain (3), I disagree (2), I definitely disagree (1). The scale results were distributed in a range of 5.00-1.00 = 4.00 points.
Data analysis
Data were analysed using the Statistical Package for the Social Sciences (SPSS) Version 21.0 (IBM SPSS Statistics for Windows, Version 21.0.; IBM Corp., Armonk, NY, USA). Researchers used descriptive statistics (frequency, percentage, mean and standard deviation) to evaluate participant characteristics. We used tests (t-test, one-way ANOVA, Mann-Whitney U-test: MWU, Kruskal-Wallis: KW) to analyse statistical meaning. The results were evaluated using a confidence interval (CI) of 95% and a significance level of 5% (Spiegel & Stephens 2013) .
Findings
The characteristics of the participants are presented in Table 2 . The mean values of the occupational risk factor scores are set out in Table 3 .
We examined the associations between these risk factors and participant characteristics and found that there was variability in the levels of exposure to psychological risk factors by age group; nurses in the group aged 26-30 years were confronted with psychological risk factors at a higher rate (oneway ANOVA test: F = 2,622, P = 0.025). No age-based differences were found in the levels of exposure to other risk factors.
There was a difference in chemical risk factors encountered by sex (Mann-Whitney U-test: MWU = 653,00, P = 0.030), with male nurses encountering chemical risk factors at a higher rate compared with female nurses. There were no sexbased differences in the other risk factors.
No statistical differences were found in the levels of exposure to physical, chemical, biological and radiation risk factors by marital status. However, there were differences in the levels of exposure to psychological (t-test = À2,448, P = 0.015) and ergonomic (t-test = À2,668, P = 0.008) risk factors, with single nurses encountering psychological and ergonomic risk factors at a higher rate compared with married nurses. There were differences in the level of exposure to psychological (Kruskal-Wallis test (KW) = 8,851, P = 0.031) and ergonomic (KW = 7,832, P = 0.050) risk factors by education level. Nurses who were undergraduates encountered psychological and ergonomic risk factors at a higher rate compared with those who had an associate degree. No difference was found in the level of exposure to physical, chemical, biologic and radiation risk factors by education level.
There were no statistically significant differences in the physical (F = 0,718, P = 0.542), chemical (F = 1,777, P = 0.152), biologic (F = 0,919, P = 0.432), psychological (F = 2,631, P = 0.051), ergonomic (F = 2,578, P = 0.055) and radiation (F = 1,605, P = 0.189) risk factors by occupational experience. This indicates that nurses with different occupational experience were confronted with occupational risks at similar rates. However, there were differences in the levels of psychological risk factors encountered by length of service at the relevant hospital (KW = 10,591, P = 0.014). The level of exposure to psychological risk factors in nurses who had worked at the same hospital for 1-5 years was higher compared with those who worked at the same hospital for a longer period. There were differences in physical risk factors (KW = 10,168, P = 0.017) and general occupational risk factors (KW = 8,886, P = 0.031) by monthly income level. Nurses who assessed their monthly income level as very low and low reported higher levels of exposure to physical and general occupational risk factors compared with those who assessed their monthly income level as moderate or good.
There were also differences in physical (KW = 7,854, P = 0.049) and psychological (KW = 16,303, P = 0.001) risk factors by mode of working, with nurses who continuously worked at night encountering higher levels of physical and psychological risk factors compared with nurses who continuously worked during the daytime. The levels of exposure to other occupational risk factors were similar for nurses with different modes of working.
We found differences in the levels of exposure to physical (t = À2,048, P = 0.042), chemical (t = À2,128, P = 0.034) and psychological (t = À2,101, P = 0.037) risk factors by occupational health-and safety-related training status, although no difference was found in the levels of exposure to biologic, ergonomic and radiation risks. This indicates that nurses who had received training in occupational health risks and safety reported a lower exposure to physical, biologic and psychological risk factors compared with those who had not been trained.
Discussion
Nurses are exposed to a serious level of occupational health risks (Aiken et al. 2013; Hon et al. 2013; Karatay et al. 2016; Wang et al. 2015) . To our knowledge, the present study is the first risk assessment study conducted of nurses working in surgical units of a university hospital in Turkey. The risk factors encountered by nurses showed differences by age, sex, marital status, education level, length of service in that hospital, modes of working and training status in occupational risks and safety, but no differences were found for occupational seniority in this research. Our findings highlighted that surgical nurses encountered a high level of biologic and psychological risk factors and a moderate level of physical, chemical, ergonomic and radiation risk factors. The findings of the present study are consistent with other published studies. The results of a study have revealed that nurses perceive risks related to biological, musculoskeletal and occupational stress as major risk sources (Porras-Povedano et al. 2014) . Ozturk & Babacan (2014) reported that healthcare personnel, particularly nurses working in community health centres and family health centres, found occupational safety to be insufficient in relation to protective and supportive activities. Work-related health problems experienced early in the career have been reported to lead to suboptimal work functioning, highlighting a need for knowledge and psychosocial support at the start of a clinical placement or new job; for example, information from occupational health services or a mentor (Ketelaar et al. 2015) . Sharma et al. (2014) has recommended that nurses be given more support by hospital managers to cope with occupational stress. In terms of known psychological risk factors, verbal violence is the most common form of violence experienced by nurses (Chenm et al. 2012; Nantsupawat et al. 2017) , while Korompeli et al. (2014) highlighted the negative implications of the rotating shift system for physical and psychological health as well as family and social life. Vargas et al. (2014) 'assessed the influence of five occupational factors (job seniority, professional experience, job satisfaction, specialization, and work shift) on three burnout dimensions in nursing (emotional exhaustion, depersonalization, and personal accomplishment).' They found that 'the mean effect sizes suggested that job satisfaction and, to a lesser extent, specialization, were important factors influencing the burnout syndrome. ' Needle stick injuries (NSI) are an important risk factor for nurses. Loerbroks et al. (2015) found that 'NSI were associated with slightly worse ratings on seven psychosocial work characteristics at follow-up (influence at work, meaning of work, commitment to the workplace, quality of leadership, social support, social community at work, and job insecurity).' Another study concluded that 'hospitals could prevent or reduce NSIs by establishing better work environments, particularly in terms of staffing and resource adequacy, minimizing emotional exhaustion and retaining nurses with more experience (Cho et al. 2013) . ' Honda et al. (2011, p. 219) found that 'during the 12 months prior to their study, 55.5% of the nurses studied had experienced at least one NSI episode, a rate higher than that reported in previous studies. ' In a study conducted by Machado et al. (2014) , nurses' most frequent health problems were related to musculoskeletal symptoms, such as leg and back pain, and to mental health, with a predominance of mental fatigue and nervousness. This suggested that nurses had a higher frequency of postural problems and mental health issues. Phiri et al. (2014, p. 1) reported that 'public hospitals were stressful workplace environments, and shift work placed an additional strain on nurses.' In addition, the risk of non-communicable diseases and exposure to infectious diseases remain a concern for the nursing population. It has also been suggested that 'nurses need further information on occupational chemical risks such as antineoplastic substances and antibiotics, which they might receive in undergraduate or continuous education courses, because nurses have contact with chemical substances in the course of their duties' (Xelegati et al. 2006, p. 1) .
In this context, our recommendations for protecting the nurses working in surgical units from environmental risk factors in hospitals can be listed as follows. (a) Regular training programs for healthcare personnel in surgical teams covering methods of coping with stress, ergonomics, communication techniques and coping with violence, (b) planning patient care services with an adequate number of nurses and including an adequate number of other healthcare personnel to support the process of patient care within the team, (c) rotation to decrease the effects of risks for nurses who work in busy departments and high-risk units, (d) a coaching system or an orientation programme for surgical nurses who have recently started work, (e) defining the duties of surgical nurses clearly, (f) establishing policies on occupational risk prevention, (g) providing preventive equipment and technical arrangements to establish a safe workplace environment, (h) including occupational health and safety in the nursing undergraduate education curriculum, (i) more active occupational health and safety committees in healthcare institutions, (k) regular performance of risk analyses and risk assessments in hospitals.
Implications for nursing and social policies
A healthy and secure environment is a human right that every individual must have nowadays. It should be made compulsory for institutions to abide by defined laws. When looked at from the perspective of human resources management, one of the main aims of it is the raising of efficiency and quality of care by the effective use of this resource. One of the important criteria about labour force efficiency is the subject of health. The protection function including the work place health and safety aim to provide the necessary behaviour for a safe workplace, finding out the direct reasons that lead to work place accidents and occupational diseases and eradication of it and decreasing the lost time caused by them to increase efficiency. To create such an environment, besides compliance to laws and regulations, the employers and employees should accept their role that gives priority to health and safety, a belief in the acceptance of safety culture in the institution, showing necessary attitude and social responsibility.
Limitations of the study
An important limitation of our study was that the study population comprised nurses working in the surgical units of a single university hospital. This means that the sample may not be able to be interpreted more widely and generalized to other populations and settings. Another limitation was that we used a questionnaire for data collection and therefore had to assume that the participants answered the questions accurately and honestly.
Conclusion
Institutions that provide healthcare services are places where healthcare personnel are exposed to many different workplace environmental risks. In the present study, we found that nurses working in surgical units encountered biologic (bacteria, virus, HIV, Hepatitis B, C, etc.) and psychological (burnout, mobbing, violence, workload, etc.) risk factors in the workplace at a high level, and encountered physical (hot, cold, noise, lighting, etc.), chemical (antiseptics, disinfectants, chemotherapeutic drugs, etc.), ergonomic (heavy lifting, poor posture, repetitive movements, etc.), and radiation (X-ray machines, radioactive sources, etc.) risks at a moderate level. We believe that urgent application of occupational health precautions in the workplace, as recommended above, will minimize environmental risk factors and provide healthier working conditions for nurses working in hospitals. If we recognize which risks are more common in different workplace environments, and which occupational risks are particularly relevant for certain demographic characteristics, healthy, productive and quality working conditions can be provided for employees. We believe that this is an important step for health promotion efforts as a public health strategy in public workplaces such as hospitals.
